Introduction
Nanowire(NW) MOSFETs attract wide attention as a promising candidate for the future high-density LSI component. Accurate prediction of the device characteristics is highly desired. But a simple estimation of electric current is difficult if we require sufficient accuracy, because the current value is a result of various factors and parameters that constitute and describe the complicated device structure. On the other hand, we have already proposed compact models of the NW device [1, 2, 3] , and these models offer a handy estimation of the device characteristics.
In this paper, we try to analyze sensitivity of the electric current to various factors/parameters that characterize the device structure, and confirm which factor/parameter should be carefully considered to improve accuracy of the result. We can conclude that the current magnitude is very sensitive to variation of the wire diameter and the inversion capacitance of the wire channel, not to mention the consideration of carrier scattering within channel.
Compact Model and Its Accuracy
We have developed a compact model of Si quasi-ballistic NW MOSFET [2] . As shown in Fig. 1 , the characteristic feature of the model consists in consideration of the elastic scattering near source end as well as the energy relaxation due to optical phonon emission toward the drain end. The algorithmic procedure is summarized in Fig. 2 and the electric current is readily evaluated following a simple procedure if the device parameter and bias conditions are specified. Fig. 3 shows the evaluated I-V characteristics of a NW MOSFET with diameter D=5 nm and channel length L=15 nm, while Fig. 4 is a corresponding plot due to the detailed numerical simulation of the same device reported by Jin et al. [4] . The magnitude and variation of the electric current are in good agreement although SCE is not considered in our model. We can see the compact model offers a good estimation of device characteristics regardless of the simple procedure.
Sensitivity of Electric Current to Critical Factors
We discuss how accuracy of the current value is improved when various critical factors/parameters are successively taken into account one by one in the calculation. Figure 5 shows the starting I-V D characteristics of a NW nMOSFET with D=5 nm, L=15 nm, oxide t ox =0.8 nm, and mobility =300 cm 2 /Vs. Bal and QBal respectively stand for "Ballistic" and "QuasiBallistic". Oxide capacitance and DOS capacitance are considered, but the inversion capacitance reflecting volume inversion is neglected. Relaxation Time Approximation (RTA) is emulated by using the same parameter for elastic scattering and energy relaxation. The ballistic 55 A is reduced to 43 A by the presence of scattering. Figure 6 is similar I-V D characteristics where the inversion capacitance C inv is considered. The current is drastically decreased down to 21 A due to decrease in the total gate capacitance, for the series component C inv is considered. Figure 7 shows the case when the RTA is removed and the elastic scattering and energy relaxation are separately considered. The result shows that the current value is not so much affected if the RTA is used or not. Figure 8 shows the case when the value of mobility is reduced from 300 cm 2 /Vs (shown in Fig. 7 ) to 150 cm 2 /Vs. Unexpectedly, the effect of large mobility-cut is not so serious. This is because the short channel device is close to ballistic transport anyway. Figure 9 shows the case when the wire diameter is reduced from 5 nm (shown in Fig.  7 ) to 3 nm. The current value is seriously reduced from 21 A to 13 A. Figure 10 is a Table where the variation of electric current at V D =V G =0.5 V as well as the corresponding variation of the relative ratio of current value is summarized. One can see that the inclusion of C inv and the variation of the diameter of wire have a serious effect on the current magnitude. C inv constitutes a critical portion of the gate capacitance and the neglect introduces a serious error. The change of diameter induces a large variation of the gate capacitance and the resulting change of carrier density yields a large change of electric current.
Conclusion
The sensitivity of electric current to the variation of critical constituent parameters in Si NW MOSFET was analyzed. Consideration of the rigorous inversion capacitance, not to mention the effect of carrier scattering, is critical to the correct evaluation of the current. Variation of wire diameter also considerably affects the electric current value.
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